. Similar plasmids have also been described in virulent strains of Y. pseudotuberculosis (8) and Y. pestis (6) . Therefore these plasmids appear to be common virulence determinants among yersiniae, but their exact role in the pathogenic process still remains largely open. Gemski et al. showed that plasmid (42.2 Mdal)-positive strains of Y. enterocolitica 0:8 were pathogenic for mice and calcium dependent for growth at 37°C (7) . The latter is a well-established characteristic of virulent strains of Y. pestis and Y. pseudotuberculosis, associated with the production of V and W virulence antigens (3, 9, 13) . More recently, the V and W antigens were also demonstrated in Y. enterocolitica 0:8 (4), leading to the assumption that plasmid-controlled properties have a role in the intracellular survival of Y. enterocolitica. Plasmid association has also been suggested for the intracellular invasiveness (27) , which is a frequently reported property of human pathogenic Y. enterocolitica (11, 14, 17, 18, 20, 22, 25) . Another association could be control of "heatstable-like" (ST-like) enterotoxin production (10, 18, 21) . Finally, Portnoy et al. demonstrated that plasmid positivity in Y. enterocolitica is associated with adherence to and detachment of human epithelial cells in tissue culture (23) .
We studied Y. enterocolitica serotypes 0:3 Biotyping of Y. enterocolitica was carried out as summarized by Winblad (26) .
Tests for invasiveness. The in vitro procedure with HEp-2 cell cultures has been described previously (17) . The incubation time in the test was 7 h.
In vivo invasiveness was studied by the inoculation of bacterial suspension onto guinea pig cornea (24) . The guinea pigs were observed for 5 to 7 days for the development of keratoconjunctivitis. Only obvious inflammation was taken as a positive reaction; mild transient irritation was occasionally seen but was not recorded as a positive result.
Tests for toxin production. Bacteria-free culture supernatants were produced at RT (21) . The filtrates were assayed for the presence of ST-like enterotoxin in infant mice (5) .
Autoagglutination. The procedure was done essentially as described by Laird (23) . In our hands the production of ST-like enterotoxin showed no correlation with the presence of plasmids.
The adherence of Y. enterocolitica to epithelial cells may be related to autoagglutination (12) or hemagglutination (15) of these bacteria. It has been shown that Y. enterocolitica produce fimbriae or pili (2) , and these are likely to be responsible for the mannose-resistant hemagglutination shown by many strains of Y. enterocolitica (15). Furthermore, the production of the broad-spectrum hemagglutinin appears temperature dependent and is lost by culturing at 37°C (15). This is analogous to the observed loss of autoagglutination and HEp-2 cell adherence at 37°C in the present study.
After adherence, colonization and multiplication of Y. enterocolitica in the intestines follow. with mouse virulence (7) . Y. enterocolitica serotypes 0:3 and 0:9 were found to be less pathogenic than 0:8 by the Sereny test. Whether this is due to differences in the production of virulence antigens and hence intracellular survival remains to be established.
